Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.001 Å; R factor = 0.043; wR factor = 0.119; data-to-parameter ratio = 26.3.
The title compound, C 24 H 26 N 2 O 4 , lies about a crystallographic twofold rotation axis. The cyclohexane rings adopts a chair conformation. The two pyridine rings form a dihedral angle of 41.02 (4) . In the crystal, molecules are linked via C-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds into a layer parallel to the bc plane.
Related literature
For the background to this study, see the first paper in this series: Fun, Quah, Wu & Zhang (2012) . For a related structure, see : Fun, Quah & Wu (2012) . For the stability of the temperature controller used in the the data collection, see: Cosier & Glazer (1986) . For standard bond-length data, see: Allen et al. (1987) . For ring conformations, see : Cremer & Pople (1975) . For the preparation, see: Wu et al. (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The title compound is a ten-membered bislactone with biaryl moiety fused. Easy preparation of this compound could be achieved through a concise photochemical method . The title compound, Fig. 1 , lies about a crystallographic twofold axis generated by the symmetry code -x, y, -z + 1/2. The cyclohexane ring (C7-C12) adopts a chair conformation with puckering parameters (Cremer & Pople, 1975 (Allen et al., 1987) and angles are within normal ranges and are comparable to related structures (Fun, Quah, Wu & Zhang, 2012; Fun, Quah & Wu, 2012) . In the crystal (Fig. 2) , molecules are linked via intermolecular C3-H3A···O2 and C12-H12A···N1 hydrogen bonds (Table 1) into layers parallel to the (100) plane.
The title compound was the product from the photo-oxidation between 2,
[1,10]phenanthroline and oxygen. The compound was purified by flash column chromatography with ethyl acetate/petroleum ether (1:10) as eluents. X-ray quality crystals of the title compound (m.p. 180-183 °C), were obtained from slow evaporation of an acetone and petroleum ether solution (1:10).
Refinement
All H atoms were positioned geometrically and refined using a riding model with C-H = 0.95 or 0.99 Å and U iso (H) = 1.2U eq (C).
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009; program(s) (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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